. eEJC amplitudes are decreased in git f03 mutants. (control: -68.5 ± 5.9 nA, n = 13; git f03: -40.8 ± 3.5 nA, n = 11; p ≤ 0.01; one way ANOVA Tukey's post test). One copy of the genomic transgene restored evoked responses (rescue: -70.5 ± 7.7 nA, n = 10). (B) Rise time of eEJCs and decay constant τ are unaltered in git f03 mutants compared to controls. (rise time; control: 0.85 ± 0.05 ms, n = 13; git f03: 0.78 ± 0.05 ms, n = 11; p = 0.31; students t-test; τ; control: 7.6 ± 0.5 ms, n = 13; git f03: 7.3 ± 0.5 ms, n = 11; p = 0.77; students t-test 
Supplementary experimental procedures

Plasmids
The following constructs were cloned into pGEX4T-1 (Amersham Biosciences) Flag-dGIT FL (aa1-731; derived from DGRC #LD30319). Superecliptic pHluorin tagged synaptotagmin 1 was generated as previously described (Wienisch and Klingauf, 2006) .
Synaptophysin fused to pHluorin is a kind gift from Dr. Lagnado. Full-lenth (aa1-731) as well as ΔGA dGIT (aa 304-731, both derived from DGRC #LD30319) were cloned into the entry plasmid pENTR4. pUASt-dGIT cDNA, pTW-dGIT cDNA, and pTGW-dGIT cDNA (for Nterminal GFP-tag) were generated from entry plasmids using the GATEWAY system (Invitrogen). All constructs were verified by DNA sequencing (MWG).
Oligonucleotides
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The following published siRNAs were used: rat GIT1 siRNA (Zhang et al., 2005) and control siRNA (Bushlin et al., 2008) . The following primer pairs were used for genotyping Stonin2 KO mice by PCR of genomic DNA obtained from tail biopsies:
5'GATCCCCGGGGCCCCCTCACCTGCCTCA3' and 5'GATCCTCGAGCTAGGACAGCACTGGTAAATCCA3' (for WT) and 5'GGCGCGGTCCCAGGTCCAC3' and 5'CTTCGCCCAATAGCAGCCAGTCC3' (for KO allele).
Antibodies
The following mouse monoclonal antibodies were used: HA (HA.11, Babco/Convance), GluR2D (Qin et al., 2005 
Generation of dGIT Mutants and Transgenic Flies
Fly strains were reared under standard laboratory conditions (Sigrist et al., 2003) at 25 °C on a semi-defined medium (Bloomington recipe). Mutants used in this study were: The excision mutant dgitex10, which partially deletes the dgit as well as the neighboring 5' StIP locus, was produced based on FLP-FRT recombination (Parks et al., 2004) between the dgitf03586 (PBac{WH}git f03586) and CG11883 d02327 transposon lines. The excision mutant was crossed with Df(2R)Df596 or dgitf03586 (piccybac transposon of dgit gene PBac{WH}git
respectively. Transgenic animals (BestGene, Inc.) were established in the w1118 background.
The following genotypes were used: a) w1118/ok6-GAL4 as control, b) For SpH imaging the synapto-pHluorin transgene UAS-SpH was expressed presynaptically using OK6-GAL4 driver in all synaptopHluorin experiments.
Locomotion
Tests with individual flies were done as previously described (Owald et al., 2010) . In short, wings of flies were clipped prior to testing. For negative geotaxis, flies were placed in an empty food vial and their maximum height reached within 30 s was measured. All tests were done under red light.
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CAZ Preparation
Purification of presynaptic cytomatrix at the active zone (CAZ) was done as described previously (Phillips et al., 2001) . Equal amounts of soluble (sup) and insoluble material (pellet) were analyzed by SDS/PAGE and immunoblotting.
Cell Culture and Transfections
Cos7, HEK293 and HEK293 FlipIn cells stably transfected with HA-Stn2 were grown in Dulbecco's modified Eagle's medium (Invitrogen) supplemented with fetal calf serum and antibiotics. Protein expression in stably transfected cell lines was induced by addition of 1µg/ml Doxycyclin. Cells were transfected using Lipofectamine2000 Reagent (Invitrogen).
Recombinant Protein Purification and GST-Pulldown
GST-or His 6 -fusion proteins were expressed in E.coli BL21 (DE3). Proteins were purified using standard protocols. For GST-pulldowns, immobilized GST-fusion proteins (50-100 µg)
were incubated in assay buffer [20 mM HEPES (pH 7.4), 100 mM KCl, 2 mM MgCl2, 1%
Triton X-100)] for 2 h at 4 °C with precleared Triton X-100-lyzed cell extracts (1mg/ml) supplemented with 1 mM PMSF and protease inhibitor mixture (Sigma). Proteins were washed, eluted with sample buffer and analyzed by SDS/PAGE and immunoblotting.
Immunoprecipitation from Rat Brain and Fly Head Extracts
Rat brains were homogenized in 4 mM HEPES (pH 7.4), 320 mM sucrose, 1 mM PMSF and protease inhibitor mixture (Sigma). Homogenates were centrifuged at 1,000 x g for 10 min.
Supernatants were adjusted to 20 mM HEPES pH 7.4, 100 mM KCl, 2 mM MgCl 2 and 1%
Triton X-100 (assay buffer) and incubated on ice for 10min. The extracts were centrifuged for 15 min at 40,000 x g and 4 °C before ultra-centrifugation (15min, 4 °C, 180,000 x g). 
Direct Protein Binding Assay
GST-fusion proteins were expressed and purified as mentioned before. Stn2-HA, Stn1-HA and Luciferase (as negative control) were expressed as radioactively- 
Arf6-GTP Assay
HekFlipIn cells with inducible expression of Stn2 were transfected with HA-Arf6 wt (or HAArf6 T44N as control) and Flag-GIT1. 24h later, Stonin 2 expression was induced by adding Doxycycline. After an additional 24h, HA-Arf6-GTP was affinity-purified from Triton X-100-cell extracts (supplemented with 100µM GTP and GDP) using GST-GGA3-VHS/GAT as described for IPs. GST-precipitates were analyzed by SDS/PAGE and immunoblot. The levels of GTP Arf6-HA were quantified using an anti-HA-antibody, subsequent incubation with 125 -I Protein A and analysis with Phosphor Imager (Packard) and OptiQuant software (Packard).
FM Dye Uptake
For FM1-43 uptake into vesicles in nerve terminals during reformation after depletion (Kuromi et al., 1997; Ramaswami et al., 1994 ) the Sylgard dish with the preparation was placed in a 34 °C incubation chamber and the medium was replaced by prewarmed normal medium (34 °C). After allowing 5 min for the temperature to equilibrate, the preparation was stimulated with high K+ saline for 5 min at 34 °C to deplete vesicles in the nerve terminals.
The preparation was then removed from the 34 °C incubation chambers, and the medium replaced with medium containing 4 µM FM1-43 at 34°C and incubated for 5 min. The preparations were finally washed in Ca 2+ -free saline (3x, 5min total time). The composition of the extracellular haemolymph-like saline (HL-3) (Verstreken et al., 2008) was (in mM): NaCl 110, KCl 5, MgCl 2 10, NaHCO 3 10, trehalose 5, sucrose 30, HEPES 5, pH 7.2. When stimulated with 90 mM K+, preparations were incubated in a modified HL-3 with reduced NaCl to preserve osmolarity. CaCl 2 was added to obtain a final concentration of 1.5 mM or 5mM depending on the experiment. Single optical slices from boutons on muscle 4, segment A2 and A3 were acquired using a 40X water immersion lens and a upright epifluorescence Olympus BX51WI microscope equipped with a Hamamatsu Orca ER cooled CCD digital camera and a Visitron Lambda DG-4 illumination system. Images were processed in ImageJ software and the statistical analysis performed with GraphPad Prism 5 software.
Immunofluorescence Microscopy of Hippocampal Neurons
Hippocampal neurons from neonatal Wistar rat brain (P1-P3) were transfected on 9-11 day in vitro (DIV) by a modified calcium phosphate (Promega) procedure. Neurons (DIV13-16)
were fixed with 4% PFA, 4% sucrose in PBS for 20min at RT or with ice-cold methanol for 7 min at -20°C (for AP2). Cells were washed, blocked (30% goat serum and 0.3% Triton X-100
in PBS) and incubated with 1 st antibodies in block solution (1 h at RT). After washing, cells were incubated with fluorescently labeled 2 nd antibodies in block solution (1 h, RT). Cells were washed with PBS and mounted on glass slides with Immumount Solution (Thermo Scientific). Image aquisition was performed using an inverted epifluorescence microscope (Zeiss) or a spinning disc confocal microscope (Perkin Elmer).
SD-dSTORM
Spectral demixing direct stochastic optical reconstruction microscopy (SD-dSTORM) was used for simultaneous dual-color imaging of single molecules according to (Lampe et al., 2011) . Neurons were prepared, transfected and immunostained (using AlexaFluor 647 and AlexaFluor 700 as 2 nd antibodies) as described for confocal imaging. Neurons were imaged at the custom-built SD-dSTORM setup with a 100x oil objective (Nikon, APO 100x 1.49 NA) and a 1.5 magnification lens controlled by MicroManager (UCSF) and ImageJ (NIH). Both red fluorophores were illuminated with 643nm to switch them into the OFF state. After blinking of individual molecules started, we acquired (with 405nm irradiation at <1W/cm 2 ) a sequence of 20,000 frames at an exposure time of 30ms. The emission light was split via
OptoSplit II (Cairn Optics), a dichroic mirror (710 DXCR) and emission filters (HC687/40 and ET794/160) into a short and a long wavelength channel, i.e. two sides of the field of view.
Localization of single molecules was identified with the open source software rapidSTORM 1.4.9 (Wolter et al., 2010) . A custom-written algorithm (Lampe et al., 2011 ) was used to 1) identify localization pairs based on their geometric position in both channels/both sides of field of view, 2) to assign colors via plotting localization pairs intensities in a 2D histogram and 3) to finally reconstruct a dual-color image (pixel size: 17.3nm) by plotting the color assigned localizations.
2-color STED microscopy of Drosophila larval NMJs
Primary antibodies were used in the following concentrations: mouse monoclonal antibody 3E6 = anti-GFP 1:500 (Invitrogen), rabbit anti-dsRed 1:500 (Clontech). Secondary antibodies for STED were used in the following concentrations: goat anti-mouse Atto590 1:100 and goat anti-rabbit star635 1:100 (Atto590 (ATTO-TEC) and star635 (Abberior) coupled to respective IgGs (Dianova)). For STED imaging larvae were mounted in Mowiol. Images from fixed samples were taken from 3 rd instar larval NMJs. 2-color STED images were recorded on a custom-built STED-microscope (Göttfert et al., 2013) , which combines two pairs of excitation laser beams of 595 nm and 640 nm wavelength with one STED fiber laser beam at 775 nm.
STED images were processed using a linear deconvolution function integrated into Imspector Software (Max Planck Innovation GmbH). The point spread function (PSF) for deconvolution was generated by using a 2D Lorentz function with its FWHM fitted to resolution estimate of each individual image. Images for figures were processed with ImageJ software to remove background.
Structured illumination microscopy (SIM) of Drosophila larval NMJs
Structured Illumination Microscopy (SIM) was done on the OMX V4 Blaze from Applied Precision Instruments (GE Healthcare). We used the 488nm (dGit-GFP) and 568nm (Stoned B) channels with z-slices of 125nm thickness. The SIM image in figure 1J is a maximum projection of three consecutive z-slices in the center of the NMJ bouton.
Electrophysiology
TEVC recordings were performed at room temperature (RT) on male, 3rd instar, larval NMJs (muscle 6, segments A2, A3) essentially as previously reported (Kittel et al., 2006) . The composition of the extracellular haemolymph-like saline (HL-3) (Stewart et al., 1994) was ( reduced NaCl concentration to adjust the osmolarity. Afterwards, larvae were washed with calcium-free HL-3 for 5 min and fixed with 4% PFA and 0.5% glutaraldehyde for 10 min at RT followed by 2% glutaraldehyde for 1h at RT (all fixatives where prepared in 0.1M sodium cacodylate buffer, pH7.2). After washing osmification was performed with 1% osmium tetroxide and 0.8% KFeCn followed by en bloc staining with 1% uranyl acetate in distilled water for 1 h. Following dehydration with ethanol, samples were infiltrated in Epon resin. For embedding muscle 6 and 7 of segment 2-5 were cut out and positioned as a stack on an Epon dummy for high throughput analysis followed by hardening overnight at 60°C. 55-60 nm sections were obtained and stained with uranyl acetate/lead citrate following standard protocol. Micrographs of neuromuscular junctions were taken at x30000 magnification in transmission electron microscope (EM 902A; Zeiss). Morphometric analysis was performed with Image J.
Synapto-pHluorin imaging
Imaging of synapto-pHluorin (SpH) was performed as described previously (Poskanzer et al., 2006) . All SpH experiments were carried out using an upright epifluorescence Olympus BX51WI microscope equipped with a Hamamatsu Orca ER cooled CCD digital camera and a Visitron Lambda DG-4 illumination system, with a 40x water immersion lens under control of Metafluor Ver 6.1 software (Molecular Devices Corporation, Downingtown, PA USA).
Boutons in muscle 6/7 of A2 or A3 segment were analyzed. Animals were bathed in HL-3 with 5 mM CaCl 2 and 100µM 1-Naphthylacetyl spermine trihydrochloride (a glutamate receptor blocker to suppress muscle contractions, Sigma). Experiments in the presence of folimycin (Sigma) were done at a final concentration of 134 nM in HL-3. Image series were acquired at 2 Hz and the specific SpH fluorescence within a bouton at each time point was obtained by measuring the integrated fluorescence intensity of a region of interest (ROI) surrounding the bouton and by subtracting the integrated intensity of a background-region within a ROI of identical dimensions. The mean fluorescence intensity prior to electrical stimulation (corresponding to the first 10 frames) was subtracted from each trace, the curves were then divided by their maximal fluorescence value and subsequently averaged to obtain the ΔF/F max -curves depicted in Figure 4 H and I. Kinetic analysis was performed on individual traces. The function f(t)=Amp fast *exp(-(t-t 0 )/τ fast )+Amp slow *exp(-(t-t 0 )/τ slow ) was fit to the fluorescence decay using the CurveFit function of IGOR Pro (6.22A, Wavemetrics).
